To minimise motion artefacts from respiration and the cardiac cycle, Magnetic Resonance (MR) data were acquired during expiratory breath-hold and with ECG-gating. This required subjects to repeatedly hold their breath and lie still for 12 -14 seconds, which was comfortably managed by all participants. These are standard techniques for cardiac data acquisition. 
2 parameters fall in the ranges used in myocardial T1 mapping at 1.5T, with associated interindividual coefficient of variation for normal myocardial T1 of 2.2%, 3 well within the intersubject coefficient of variation measured in normal volunteers here of 7%.
Region of interest placement
A single Region of Interest (ROI) in segment 8 of the liver from where most biopsies are taken was selected for each patient. There were 4 important considerations in the choice of the ROI other than the placement in segment 8.
(a) As each acquisition generates an R 2 map for the fit of signal intensity to the exponential recovery curve the ROI was chosen in an area where R 2 was ≥ 99% (which was the case in all patients),
(b) The ROI was placed approximately halfway between the porta hepatis and the liver surface in order to avoid interference from the fluid filled structures in the porta hepatis and subcutaneous tissue or air close to the liver surface, (c) The ROI was placed so as to avoid visible bile ducts and blood vessels, (d) The ROI was placed in an area that corresponded to good quality images in the T2* map in order to allow T1 and T2* quantification in the same ROI.
Supplementary Figure 1 illustrates the ROI placement.
Hepatic 1 H MRS for steatosis quantification

H MRS data acquisition
A calibration pulse sequence was used to determine the optimum water suppression pulse scaling factor to better characterise the lipid peak at 1.3ppm. Five acquisitions were obtained per breath-hold with ECG-triggering to minimise noise from variations in arterial blood flow in the liver. As with the heart, a TR of 2 seconds allowed for complete relaxation of the lipid signal between successive RF pulses. This required subjects to hold their breath and lie still for 12 -14 seconds. Improved Signal to Noise Ratio (SNR) in the liver due to less motion artefact compared to the heart meant that fewer datasets were required, so only five breathholds were used -4 with water suppression 'on' for lipid data, and one with water suppression 'off' to determine the water signal. Spectroscopy parameters were otherwise similar to the cardiac setup (TE 10ms; mixing time 7ms; 1024 points acquired at a bandwidth of 2000Hz; scan frequency 1.3ppm for water-suppressed spectra and 4.7ppm for waterunsuppressed spectra; TR 2s for water-suppressed data and 4s for water-unsuppressed data).
Signals from different coil elements in each breath-hold were combined, and individual spectra phase-and frequency-corrected prior to summation. Supplement Figure 3 illustrates examples of water suppressed and unsuppressed spectra.
Voxel location
Localiser images were obtained during end-expiratory breath-holds in the transverse, coronal and sagittal planes. A first voxel of interest was placed in the lateral aspect of the right lobe of the liver, avoiding visible vessels and the biliary tree (Supplementary Figure 2) . The voxel was typically placed half way between the porta hepatis and the liver surface in order to avoid interference from the large fluid filed structures of the porta-hepatis and the subcutaneous tissue and air which lie close to the liver periphery.
Hepatic T2* mapping for quantification of iron deposition
A multi-gradient-echo acquisition with RF spoiling is used to calculate a T2* map of the liver.
The same field-of-view as in the T1 mapping sequence is used, with a matrix size of 192x128-160, depending on patient, slice thickness of 3mm and 2x GRAPPA acceleration, with the same 200ms delay after the R-wave before acquisition. The image is acquired in nine such that the signals from fat and water are in phase (TE = 2.46, 7.38, 12.30, 17.22 and 22.14 ms). Fat-saturation and a double-inversion-recovery black blood preparation are used.
Region of interest placement
The region of interest in the T2* maps was chosen along the principles described above for the TI maps.
Collagen proportionate area quantification
Liver histology slides stained with Sirius Red were scanned using a Hamamatsu Nanozoomer 2.0 HT Digital Pathology System (Hamamatsu, Hamamatsu City, Japan) to produce high quality digital images of the whole biopsy sample and these images were analysed for collagen proportionate area 4 Difference (%)
